History and Fundamentals of TCM and Acupuncture {#Sec1}
===============================================

Acupuncture is a traditional method of healing in Far Eastern Asian medicine and has particularly been practiced in China, Japan, Korea and Vietnam since thousands of years. According to archeological findings, acupuncture appears to have a polygenetic origin and has probably already been known for about five thousand years even in Europe. During studies of the skin of the mummy from the ice of the Ötztal Alps ("Ötzi"), a total of 47 point-like tattoos were found largely in the vicinity of acupuncture points and meridians employed today \[[@CR1]\]. The first written report on acupuncture comes from pre-Christian China at the time of the so-called Yellow Emperor Huang Di (governing 2696--2598 B.C.). In Europe the Asian needle and moxibustion technique were introduced and spread by Portuguese and Dutch seamen in the 16th and 17th century. The first European publication about the Asian needle therapy and meridians was published by the Dutch physician Wilhelm ten Rhyne in the year 1683. The term "acupuncture" (from lat.: "acus" = needle and "punctura" = puncture) also stems from him \[[@CR2]--[@CR4]\]. In the following three centuries acupuncture was viewed more as an exotic therapy form in Europe. At the start of the 20th century, however, it and traditional Chinese medicine (TCM) were rediscovered particularly by French, Austrian and German physicians. Since then, TCM and with it acupuncture have found continually increasing clinical employment and first studies on founded hypotheses and theories on the mechanisms of action of acupuncture have been undertaken. Within the context of these scientific discussions, European forms of acupuncture --- what is termed reflex therapies, the ear acupuncture according to Paul Nogier in France \[[@CR5]\], the oral acupuncture according to Jochen Gleditsch in Germany \[[@CR6]\] and the laser acupuncture --- developed on the basis of TCM.

TCM and thus acupuncture are based on the teachings of Daoism, an age-old Chinese philosophy. Health and disease, diagnosis and therapy are viewed as a duality and interaction of two principles or related forces, Yin and Yang. Together with their projection on the five transformation elements, meteorological effects and energy alterations (Qi), all physiologic and pathophysiologic processes in the human body are explained and the appropriate therapies conceived. The energy flow of Qi in the body can be regulated by impacting special skin points (in the following termed acupuncture points). The acupuncture points are connected to each other and certain organs via particular conduction pathways (meridians). The connection to the organs determines the function of the acupuncture points. In classical acupuncture there are 362 acupuncture points and 14 meridians.

Mechanisms of Action of Acupuncture {#Sec2}
===================================

A morphological substrate of the meridians has not been found to date. However, the acupuncture point as such has in the meantime been studied and characterized anatomically and physiologically. Anatomically, the majority of the acupuncture points (up to 80 %) represent perforations in the superficial body fascia, through which blood vessel and nerve bundles reach the skin embedded in loose connective tissue \[[@CR7]\]. It has been shown that these points have a higher density of receptors \[[@CR8]\] and to a great extent (up to 71 %) represent myofascial trigger points \[[@CR3]\]. From a physiologic viewpoint a higher electric conductivity and ion exchange capacity of the connective tissue can be demonstrated at the acupuncture point \[[@CR9], 10\]. On the skin surface these points display a 10- to 100-fold lower skin resistance and a higher electric capacity \[[@CR11]--[@CR13]\]. On the basis of this knowledge the method of electroacupuncture could be developed \[[@CR14]\].

Through clinical studies and in animal models various effects of acupuncture on different organs and organ systems have been described. The peripheral circulation of the skin and of the muscles is supposed to be improved as well as regulatory mechanisms of the vegetative nervous system be modulated \[[@CR15], [@CR16]\]. Further, it is assumed that endorphins, enkephalins and dynorphins are released \[[@CR17], [@CR18]\].

In the clinical routine acupuncture has proven itself and been established especially in pain therapy and in diseases of the musculoskeletal system \[[@CR19]--[@CR21]\]. However, also other diseases can be influenced in their chronic or their acute phase. Several times an impact on the immune system has been demonstrated \[[@CR22]\]. Acupuncture is assumed to modulate the activity of natural killer cells, lymphocyte proliferation, chemotaxis and phagocytosis \[[@CR17], [@CR23], [@CR24]\]. Also a reduction of the eosinophil count in the blood and nasal secretion was observed \[[@CR25]\].

Acupuncture and its Effects on the Pathogenesis of Allergy {#Sec3}
==========================================================

According to TCM the body's immunity is the function of what is termed the defensive Qi. The main meridians that provide for circulation of the defensive Qi are the lung, colon, stomach and spleen meridian --- the meridians of the anterior circulation. Particularly these meridians are addressed in "TCM immunotherapy". Allergy in the viewpoint of TCM is a "wind" disease that penetrates from externally together with "cold" or "heat" and impedes the defensive Qi flow in the lung, the skin and the mucous membranes. This results in a backup (fullness) or a deficiency (emptiness) of the defensive Qi leading to the development of the typical symptoms of allergies such as swelling, watery secretion, sneezing, allergic eczema and conjunctivitis. The diagnostic approach in TCM and the conclusions gained from this knowledge are difficult to comprehend from the viewpoint of western medicine and have little in common with our perceptions on the pathogenesis of allergy.

In classical immunology and allergology, CD4+ cells play a key role. Studies of the last ten years discovered the diversity of subtypes of these cells. Nonetheless, of prime significance in the development of an allergic disease is the alteration of the ratio of Th1/Th2 cells \[[@CR22], [@CR26]--[@CR28]\]. The predominant CD4+ subtype of Th1 or Th2 cells determines the further development of the immune response. Here the Th1 cells produce the cytokines interleukin(IL)-2, IFN-γ and TNF-β that lead to a cellular immune response, the Th2 cells, in contrast, IL-4, IL-5, IL-10 and IL13 that regulate the development of B cells to plasma cells and their immunoglobulin E (IgE) production \[[@CR26]--[@CR30]\]. In this process increasingly the role of IL-10 as main regulator or marker of allergy is being discussed \[[@CR31]\].

Acupuncture is presumably capable of influencing the cytokine profile. Several studies on bronchial asthma \[[@CR32]--[@CR34]\] and allergic rhinitis \[[@CR35]--[@CR37]\] describe both in patients as well as animal models a modulating effect of acupuncture on the cytokine profile with simultaneous improvement of signs and symptoms. It is remarkable that through acupuncture the production of not all cytokines is altered. Particularly affected by acupuncture are IL-10, IL-2 and IFN-γ \[[@CR32]--[@CR36]\]. Beyond these cytokine-modulating effects, some authors also report a reduction of IgE concentrations in the blood \[[@CR25], [@CR38], [@CR39]\]. Despite the lack of studies on the direct relationship between cytokine alterations and the reduction of symptoms, these studies suggest that this is in fact connected with alterations of cytokine production. The mechanism of these effects is still unclear to day and must be supplemented by further studies.

Acupuncture Studies on Allergic Rhinitis {#Sec4}
========================================

Allergic rhinitis is a disease with a prevalence of 20--30 % worldwide \[[@CR40]\]. In Europe it is 22.7 %, in Germany 20.6 % with a rising trend \[[@CR41]\]. In Europe the treatment of allergic rhinitis and its sequels counts for about 1.0--1.5 billion Euros in direct costs and at least one billion Euros in additional indirect costs \[[@CR42]\]. Through continual further developments in the field of clinical and pharmacological research in recent years new and improved preparations for specific immunotherapy (SIT) against seasonal and perennial allergens have been developed. In the meantime, these preparations, both for subcutaneous as well for sublingual therapy, have few side effects and complications and are well-tolerated and highly effective in combination with symptomatic therapy. Nonetheless, parallel to these successes, the popularity of and the compliance to acupuncture remains consistently high in many patients with allergic rhinitis: Up to 64 % of the patients utilize acupuncture \[[@CR43]\].

The effects of acupuncture with respect to the reduction of allergic symptoms and an improvement of the quality of life have been examined in several studies. Here acupuncture was reported to be effective particularly in the reduction of nasal and conjunctival signs and symptoms with improvement in the quality of life \[[@CR35], [@CR36], [@CR44], [@CR46], [@CR47]\]. Not only the classical rhinoconjunctival complaints, but also cutaneous symptoms, such as, for example, pruritus within the context of atopic dermatitis appear to be reduced by acupuncture \[[@CR48]\]. Two recent meta-analyses were intended to summarize the results of the existing studies. In the meta-analysis of Lee (2009) \[[@CR49]\] of 115 randomized clinical studies only twelve studies met the required criteria. Seven of these were selected for the analysis. The evidence for the efficacy of acupuncture in symptomatic treatment of prevention of allergic rhinitis was of a mixed nature. Results for seasonal allergic rhinitis were not able to demonstrate specific effects of acupuncture. For perennial allergic rhinitis, results offer suggestive evidence for the efficacy of acupuncture. In the second meta-analysis by Roberts (2008) \[[@CR50]\] with about the same number of studies worldwide, only seven studies fulfilled the quality criteria. Also the results of this analysis show no clear proof of an effect of acupuncture in the treatment of allergy. In the opinion of the authors no effects were observed in the examined studies that could not be the result of chance. The author collective critically discussed the methodic problems in the existing studies. The majority of these studies that were not included in the meta-analysis possessed a too small case number, no control groups and no "sham" acupuncture groups. The number of studies that were included in the meta-analysis was, however, too small in comparison to the total study number. Thus the results of these meta-analyses cannot plausibly represent the total study situation on acupuncture in allergic rhinitis.

This results in the urgent necessity of improving the quality of acupuncture studies in allergic rhinitis. Two recently initiated multicenter, randomized controlled studies intend to close this gap. The ACUSAR study ("Acupuncture in seasonal allergic rhinitis") in Germany, a multicenter study on acupuncture in seasonal allergic rhinitis with 422 patients, has already been concluded. This study examined the efficacy of acupuncture on symptom reduction and improvement of quality of life in comparison to symptomatic therapy with antihistamines and "sham" acupuncture. The results of this study show a statistically significant improvement of quality of life in the verum acupuncture patients \[[@CR51]\]. A second study currently being performed in Korea and China with 238 patients and a comparable study design examines the effects of acupuncture on perennial allergic rhinitis \[[@CR52]\]. Here already results in the sense of a significant improvement of the rhinitis complaints and the quality of life have been observed \[[@CR53]\]. A final evaluation must also first take place.

Conclusions {#Sec5}
===========

A direct integration of the principles of TCM in the level of knowledge of modern European medicine is only possible to a limited degree. Many of the proven therapeutic effects of acupuncture remain a challenge for modern science and require further fundamental studies. The efficacy of acupuncture in allergic rhinitis and other allergic diseases, such as asthma or allergic eczema, appears to be due to the cytokine profile regulation of Th1/Th2 cells and particularly in the expression of IL-10, IL-2 and IFN-γ. However, further studies are necessary in order to confirm this hypothesis. The effects of acupuncture have already been demonstrated in several clinical studies. For conclusive proof, at present large multicenter, controlled studies are under way to evaluate the role of acupuncture as complementary therapy of allergic rhinitis.
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